Haemophilus influenzae-induced decreases in lung beta-adrenoceptor function and number coincide with decreases in spleen noradrenaline.
In the guinea-pig intraperitoneal administration of the Gram-negative bacterium Haemophilus influenzae induces a decrease of beta-adrenoceptor number and results in impairment of beta-adrenoceptor function in the peripheral and central airways, respectively. In the present study, the time-course of these events was studied and compared with changes in catecholamines in plasma, in organs involved in immunoregulation (spleen, thymus), and in the heart and the lung. The number of beta-adrenoceptor binding sites in peripheral lung tissue and beta-adrenoceptor function in isolated tracheal spirals were significantly decreased 3 and 4 days after administration of H. influenzae (24-33%). No significant changes were observed at day 1 and day 8. The effects on tracheal beta-adrenergic receptor function were characterized by a decrease of maximal relaxation only, whereas EC50-values were not affected. These data are indicative of an effect on the functional coupling of the receptors to the biochemical events leading to smooth muscle relaxation. No changes were observed in catecholamine concentrations in the lung, heart, and the thymus after H. influenzae-treatment. Plasma noradrenaline, though, was significantly increased at day 1 after H. influenzae. At day 8 plasma noradrenaline had returned to control levels. Interestingly, the effect on spleen noradrenaline was opposite to the effect seen in plasma. A significant decrease in spleen noradrenaline was observed after H. influenzae at days 1, 3, and 8, with a maximum of 42% at day 1. It is suggested that the decrease in spleen noradrenaline may have a causal relationship with the changes in lung beta-adrenoceptors.